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One of the grand challenges for society is global security in food and nutrition. The ‘‘perfect storm’’
metaphor has been used by Sir John Beddington to describe the scenario that wemight be heading
for, with simultaneous shortages for food, water, and energy within the foreseeable future. This
Select highlights the need for a truly multipronged approach across scientific disciplines and
country borders, involving policy makers and industry to provide a framework for sustainable
food production in a changing world.Senegal: A mother takes part
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Micronutrient.org.Should We Be Growing More Spinach?
It is estimated that almost one-third of the human population suffers from zinc and iron defi-
ciencies. Although nutritional causes are mostly to blame, the consumption of food with low
content of zinc and iron or unavailable forms of these elements are not exclusive to the devel-
oping countries. Myers and colleagues investigated the impact of climate change on nutrient
concentrations of various C3 grains and legumes (crops that provide the main source of zinc
and iron in the human diet, such as rice, wheat, and soybean). Previous studies to understand
the effect of elevated atmospheric CO2 concentrations ([CO2]) had been inconclusive, if not
contradictory, due to small sample size, as argued by Myers et al. In this study, the authors
now seem to have overcome this hurdle by providing a meta-analysis of newly acquired
data sets, ten times larger than all previously published studies combined. The results are
not encouraging from a human health perspective because they show a significant decrease
of nutrients in plants grown under the levels of [CO2] that are predicted for 2050. Consistent
with previous results, C4 crops were less affected due to their different physiology and ability
to offset the elevated CO2 conditions. A more surprising result is the considerable variation
found between different rice cultivars when tested for nutrient and protein content under
elevated [CO2]. Other important food crops have yet to be tested for this potential; however,
this could provide a foundation for designing crops that can better withstand the coming
climate changes while providing the necessary nutrients for a growing human population.
Myers, S.S., et al (2014). Nature. Published online May 7, 2014. http://dx.doi.org/10.1038/
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Human health depends on a well-balanced diet including a wide spectrum of vital
nutrients. Many of these nutrients are provided by crops that depend on animal
pollination for their sexual reproduction. Growing concerns over pollinator declines
have intensified research to understand the impact of these vital ecosystem ser-
vices on plant diversity but also on crop production and human welfare. Dwindling
resources such as the pending water shortage present additional challenges for
farmers, and a picture emerges in which the combination of stress factors has a
different effect on nutritional value and commercial quality of crops than individual
factors. A new study by Brittain and colleagues provides the first glimpse of how
pollination in combination with the availability of plant resources (water and fertilizer)
can affect the nutritional composition of crops such as almonds. Almonds have
been dubbed one of the new ‘‘superfoods’’ because of their high content in vitamin
E and ‘‘good’’ fats, such as oleic acid, which can lower cholesterol and the risk of
cardiovascular disease. Almond trees are highly dependent on bee pollination, and
Brittain et al. found that nuts from cross-pollinated trees had a fat composition (high
oleic-to-linoleic ratio), more desirable to consumers, that was not found with the
combined resource and pollinator treatment. By contrast, the combined treatment
had an effect on the vitamin E content in almonds. The combined effect of multiple stress factors in crop production
had been looked at previously, but not in the context of plant nutrition. These new results suggest that, in order to ensure
a sustainable production of commercially viable and healthy foods, multiple drivers will need to be considered simulta-
neously rather than individually.
Brittain, C., et al. (2014). PLoS One. Published online February 27, 2014. http://dx.doi.org/10.1371/journal.pone.0090082.Cell 157, June 19, 2014 ª2014 Elsevier Inc. 1493
Light penetration through the canopy
(shown here for soybean) can be impro-
ved by structural modifications of the
crop, resulting in higher yield, lower
water-use efficiency, and lower canopy
temperature. ImagecourtesyofP.Kumar.Coming out of the Shade
Current breeding approaches to increase crop yield have reached biological limits,
and climate change poses an additional threat to sustainable food production.
Therefore, radical and innovative solutions are needed to produce modern crop
germplasm that will ensure higher crop yields and will also cope with a warmer
and drier climate. One such clever solution has been devised by Drewry and col-
leagues by exploiting the untapped potential for enhancing crop photosynthesis.
Modifying morphological traits to redesign crop canopies with the aim of increasing
photosynthetic carbon gain is not a new idea. However, selecting for and testing all
of the relevant traits and combinations thereof has not been practical due to the
necessary resources and long timeframes. Now, Drewry et al. have devised a
way to solve these problems by combining high-performance computing with
models for leaf canopy and photosynthesis. These biophysical generation models
beat traditional crop improvement strategies by decades. The authors show with
the example of soybean that redesigning the crop canopy can be used to optimize
canopy light distribution, which in turn leads to improved productivity, water-use
efficiency, and albedo (a measure of surface reflectivity). There is promise for thesechanges to be applicable to other important crops, such as rice and wheat, and for identifying traits quickly that had not
previously been considered in the context of yield gains.
Drewry, D.T., et al. (2014). Global Change Biol. Published online April 3, 2014. http://dx.doi.org/10.1111/gcb.12567.Village in Zomba district of
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In the race to prevent food insecurity in developing countries, the aim is not only to produce
higher yields of foods that meet the nutritional standards, but also to maintain environmental
sustainability. It is vital to manage the interaction between agro-ecosystems and their
surrounding natural habitats to maintain an intact ecosystem. The current track record is
not good, with increases in crop production often leading to depleted soils, reduced biodi-
versity, and an overall weakened ecosystem. Poppy and colleagues propose a new frame-
work to prevent food insecurity while maintaining a healthy ecosystem. The paper recom-
mends to integrate the management of ecosystem services (ES) with trade-offs in policy and
decision making. The authors performed a case study in Malawi that uses a large multidis-
ciplinary project to underpin their proposed approach for managing ES. Malawi is a country
buckling under the strains of a rapidly growing population and land-use changes intensified
by climate change; the case study serves to identify the social-ecological relationships in
a given local setting and to determine the ES that need to be prioritized during periods of
food insecurity (e.g., the importance of wild foods and generating income from selling
firewood). The results demonstrate the power of informed decision making through the aid
of new tools such as modeling platforms that can help with identifying and considering all
elements underpinning the complex network governing food production and consumption.
The key, however, is the pitch for bundling conceptual and analytical frameworks, which
is a departure from the currently established practice to use single frameworks for agro-
ecosystem management.
Poppy,G.M., et al. (2014). Phil. Trans. R. Soc. B. 369. http://dx.doi.org/10.1098/rstb.2012.0288.Susanne C. Brink
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